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Interface friction characteristics of precast pile with core-filled
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Abstract; To investigate the influence of core-pile interface friction characteristics on the bearing capacity of filled-
core composite solidified soil precast piles, this study simulated the core-pile-precast-pile interfacial contact using
annular shear specimens and systematically examined the frictional behavior at their interface. The experimental
results demonstrated that; The ultimate interfacial frictional resistance increases with core pile diameter
enlargement; The bonding coefficient between core pile and precast pile shows a positive correlation with the
compressive strength of core-filling materials, with recommended values ranging from 0. 02 to 0. 10; An initial
frictional resistance exists at the interface, and the shear-induced friction evolution exhibits three distinct phases-
elastic deformation phase, brittle failure phase, and bond-slip phase, presenting a quasi-brittle failure mode.
Through curve fitting of the interfacial shear stress versus relative displacement scatter plots using exponential and
inverse hyperbolic models, a bond-slip load transfer model incorporating initial frictional resistance (7,) was
established. This model effectively characterizes the load transfer mechanism in filled-core composite solidified soil
precast piles under loading conditions. The proposed methodology provides theoretical support for analyzing the
bearing behavior and interfacial interaction mechanisms of this novel pile foundation system.

Keywords: precast pile with core-filled composite solidified soil; annular interfacial shear test; friction

characteristics ; bond coefficient; destruction mode; load transfer model
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Fig.1 Production process of solidified soil precast pile
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Fig.2 Diagram of shear test device
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Fig.3 Diagram of shear specimen schematic
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Fig.5 Process of shear specimen production
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Fig.7 Interface failure of precast pile-core pile
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Fig.8 Curve of shaft resistance-relative displacement
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Tab.1 Ultimate interface frictional resistance of core piles with

varying diameters

G e FERLTS /Kb
4 cm 7 cm 10 em
3 223.3 184.3  156.3
M10 7KRASS 7 267.8 249.5  232.4
28 372.3 352.5  332.7
3 235.5 204.5  184.7
M15 Kb 7 302.4 275.6  253.0
28 434.7 399.4  375.2
3 124.6 105. 1 86.3
T AL+ 7 200. 1 175.3 149.6
28 241.7 223.3  195.8
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Tab.2  Residual shaft resistance of core piles with varying
diameters
FUsHE e ORI/

4 cm 7 cm 10 ecm

3 53.6 33.2 18.8

M10 /K Jefb3k 7 72.0 43.9 29.1
28 95.8 74.5 44.8

3 51.8 30.7 18.5

M15 K JeHbH 7 60.2 37.1 25.8
28 82.6 58.9 37.9

3 27.3 17.9 12.1

ALt 7 40.1 22.3 25.4
28 47.1 36.8 23.4
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Tab.3  Limit elastic displacement of core piles with varying
diameters
sosk g ORI e

4 em 7em 10 em

3 2.41 2.21 1.95

M10 FKJeHb I 7 2.62 2.34 1.87
28 2.51 2.25 1.86

3 1.89 1.7 1.51

M15 7K Jerb e 7 2.1 1.81 1.69
28 2.06 1.52 1.72

3 1.79 1.75 1.34

AL 7 1.85 1.61 1.56
28 1.65 1.88 1.49
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Fig.9  Scatter plot of ultimate frictional resistance-core content
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Relationship between unconfined compressive strength

Tab. 4

and curing age

JC PR He 54 BE/ MPa

FRP R/ d
M10 7K )b MI5 KPP RASRE L
3 2.24 3.22 1.36
7 4.28 8.65 2.42
28 11.1 15.6 4.74

Bl 12 SN [R B RS FR s ] i 5C Rt e
P T 12 AT T ATE — e 422 ik T A 0% IR B BHL ) 5
PR ER R B, &2 IEAHCKR,
X A PR EE BH ) A BT 5 B AT LA R R
SR R R BE 7 5 e R 8 B 1) O 2R AT ek
KRFAE, LLMI10 KJERBHAR A R ], 5547 0 30 A
3d 37 d, PRI AN 91 1% ; AR HARIRK
P (4.7.10 em) B FREE BH 7 09 38 K & 52 0 51 oy
19.9% 35.4% 48.7% , F=HP I 7 d 5 28 d
B, B R i B K Ok 159. 3%, AN R| AR I
(4.7.10 cm) B B ZE BH 77 19 38 K R B2 23 0 A
39.0% 41.3% 43.2% , 15632 B SR 538 1A X6) 93 il
U AL T (14) B 4 AR P A I R R, R PR 0
K, Bt imi EEBH ok,

13 A il 1 i BR 67 7% — 5 47 i 1) OC &R il 2
P &L 13 AT, SR FRAS % A2 1 73 4 % 1) A 5 i
BN AN RSB AN [R] i AR A i FR 5%
TE1.34 ~2.62 mm Z[d],

R, AF . HUNE A Ak T A 5 T BE A - 101 -
430 o MI0/KJBRP I E 4240 mm
« 400 _2 o MISKEBBHKERE40 mm
~ @ .7 ® & JAELLTE£40 mm
2% 350¢ - » MIOKIREHE 70 mm
_,5 300 o MIS/KIERHEA%T0 mm
- s NiAELEEZ70 mm
= 250} s MI0KVERPIE E 42100 mm
= MI15/KVERP K E 42100 mm
X 200 + AFELLERZ100 mm

MI107KVRRDIE SRR A i 22
- - -MIS/KYRRD 3R A i 2%
- PiA B SR A 2R

= 4

B 150r % . —179/4150.6, R=0.895
100F & ---7=15.9/+150.9, R=0.923
b oo TR2IATLY, R0.85S

50

0 2 4 6 8 10 12 14 16 18
RRPUE 38 Ef/MPa

B 12 MREREERE S -iXRBIESRE X R 4k

Fig. 12 Ultimate shaft resistance-compressive strength curve of

test block
5_
@ S E %4 cm
4l ° S HART cm
E 2 JHINHEA10 cm
R 3}
B Bt E i
g 2 o z o
ES 3 §
1= R
N

0 5 10 15 20 25 30
FORM BRI 8 391/d
B 13 FEERCB-XEFP RS E

Fig. 13 Scatter plot of ultimate displacement and curing age
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Tab.5  The relationship between interface friction resistance
and curing age
FLIHEERH J1/kPa

BEBLA  FRPUR/d 0 MIokIE MIS KU B
[ 3 ftt

3 184.3 204.5 105.1
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FRAREERH )1 7 43.9 37.1 22.3
28 74.5 58.9 36.8
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Tab.6 Interface bond coefficient
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28 0.050  0.047  0.041
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